Stereoselective metabolism and pharmacokinetics of tegafur.
UFT is composed of racemic tegafur (FT), a prodrug of 5-fluorouracil (5-FU), and uracil in a fixed molar combination (1:4). FT contains a chiral center and has two stereoisomers, R-FT and S-FT. The objectives of this study were to assess the stereoselectivity in the metabolism of FT to 5-FU in vitro and to determine stereoselective differences in the disposition of FT in vivo. R-FT, S-FT, and racemic FT were incubated with pooled human liver microsomes and S-9 fraction for a period of up to 30 min for in vitro studies. For pharmacokinetics, plasma samples were obtained from fasted cancer patients over a period of 24 h after oral administration of 200 mg UFT. Samples from in vitro studies and patient plasma samples were analyzed for FT using a validated achiral and a chiral assay, and for 5-FU using a validated GC/MS assay. R-FT was metabolized at a rate 5.6-times faster than S-FT by human liver microsomes. Similarly, stereoselective metabolism of R-FT was also seen in the S-9 incubations. In cancer patients, the peak plasma concentrations (C(max)) and the time to reach C(max) (T(max)) were similar for the two isomers after the administration of UFT suggesting no apparent differences in their absorption kinetics. However, the area under the curve from zero to infinity [AUC(INF)] and the terminal elimination half-life (T-HALF) values for R-FT were about 4.6- and 4.4-fold lower compared to S-FT, respectively, suggesting the preferential elimination of R-FT. The T-HALF of racemic FT (8.3 h) was comparable to the T-HALF of S-FT (10.3 h) which indicated that the kinetics of the racemate are governed by S-FT. The active cytotoxic moiety, 5-FU, exhibited formation rate limited kinetics from R-FT because the T-HALF of 5-FU (3.4 h) was similar to that of R-FT (2.4 h). The R-isomer of FT is preferentially metabolized to 5-FU compared to the S-isomer in vitro. The distinct kinetic profiles of the stereoisomers of FT following the administration of UFT is apparently due to the stereoselective disposition of the R-isomer relative to the S-isomer. These data suggest that the R-isomer of FT is worthy of further preclinical and clinical evaluation for safety, efficacy, and pharmacokinetics.